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DETAILED ACTION 
Response to Amendment 

1. This office action is in response to Applicants' amendment of 14 February 2005. 

1.1 Claims 2-22 remain pending in response to Applicants' election with traverse. 

1.2 The prior art rejections of record are maintained in response to Applicants' amendment. 

1.3 The objections and rejections under 35 USC § 112 SECOND PARAGRAPH of record 
are withdrawn in response to Applicants' amendment. 

Response to Arguments 

2. Applicants' arguments jointly re: the prior art of record have been fully considered but 

are not deemed persuasive because Applicants' admitted prior art, at paras. 2-13, especially at 

para. 13, discloses equivalent means for external data/testing device to impose data/test vectors 

to device under test and sequencing operations (read/write/erase, program, simulate) means, said 

device made of logic and memory for verification purposes. 

Claim Rejections - 35 USC ' 103 
3.1 Claims 2-5, 6-8 and 16-18, 19-21, 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mullarkey et al. (US 5,732,033) in view of Bond et al. (US 4,450,559) in 
further view of Russ et ah c Non-intrusive built-in self-test for FPGA and MCM 
applications; 'IEEE; page(s): 480 - 485; 8-10 Aug. 1995. 

Referring to claims 2-5, 6-8, 16-18, 19-21 and 22, Mullarkey teaches to use "an 
integrated memory device 10" (see Fig.l) comprising "a memory array 12", including "a 
plurality of memory cells 22", "control circuit 16", and "a test mode 20" provided for operating 
the memory device 10 i n a test regime. 

Mullarkey does not explicitly point out to use two memories, but Bond et al. teaches to 
comprise two memories- "main memory system 11" and "secondary memory unit 13" (see Fig.l) 
coupled with the "electronic control system (ECC) 10". Bond et al. does not explicitly point out 
that both of memories are internal, inherently teaching for any combinations (internal/external) 
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of two memories. Also, it is well known that mostly integrated circuits do not contain the test 
operation memory (accept some specific integrated circuit particularly intended, e.g. for memory 
testing). 

Accordingly, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Mullarkey with the teaching of Bond by simply using 
one memory as internal and second memory as external, because one of ordinary skill in the art 
would simply use an external memory for the test of the memory into integrated circuit to 
provide minimization of the integrated circuit (IC) dimensions, universality of application, and 
convenience for the test equipment. 

While Mullarkey and Bond et al. substantially disclose the procedure for the claimed 
means, Mullarkey and Bond et al. fail to specifically mention the external test operation 
means for testing the DUT. 

However such approach of is well known, especially since off-line testing is often 
required.. For example, Russ et al., in an analogous art, discloses BIST algorithms for FPGA 
and MCM applications, wherein such techniques are described. {See Russ et al., Id., Abstract 
and Introduction, and Fig. 2.} 

Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify the procedure of Mullarkey and Bond et al. by 
including therein external test operation means as taught by Russ et al., because such 
modification would provide the procedure disclosed in Mullarkey and Bond et al. with a 
technique whereby it is possible to design a BIST system "the normal system function can be 
reprogrammed during off-line testing to provide BIST capabilities for testing external devices... 
connected to the FPGA such that no area or performance penalties are incurred by the system 
function. " {See Russ et al., Id., page 480 penultimate para., at col. 2. } 
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Claims 7, 8 depend from respective claim 6, hence inherit the rejection in claim 6. Also, 
according to claim 7, Mullarkey teaches to use the "input/output circuits 18" (column 3, lines 41, 
42) and contacts (e.g. "contact 99" /see column 8, line 32, and Fig.6/) for connections. 
Additionally, it is well known that the integrated circuits and/or electrical/electronic devices are 
provided with data pins and/or address pins for connection of the integrated circuit (IC) and/or 
electrical/electronic devices, and explicitly pointed out and disclosed, for instance, in device by 
Mullarkey. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify or simply, to use Mullarkey's input/output circuit and/or 
contacts for connection, because one of ordinary skill in the art with the teaching of Mullarkey 
by including use the contacts (pins) for electrical connection of the external electronic 
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components, because (IC) are obviously needed to be electrically connected to the PCB (Printed 

Circuit Board) and/or test equipment, that can be provided the use of pins and/or contacts. 

3.2 Claims 8-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mullarkey 
et al. (US 5,732,033) in view of Russ et al. c Non-intrusive built-in self-test for FPGA and 
MCM applications; 5 IEEE; page(s): 480 - 485; 8-10 Aug. 1995 in further view of Kumakura et 
al. (US 5,566,386). 

Applicant claims the nonvolatile type of the external memory unit 7. Mullarkey does not 
explicitly teach and point out to nonvolatile memory, inherently teaching to use any kind of 
memory, but Kumakura et al. teaches to use "a nonvolatile semiconductor memory and a test 
method for the same" (e.g. , see a title and cross specification) and Applicant admits that such is 
well known in page 1 line 6. 

Accordingly, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Mullarkey and Russ et al. with the teaching of 
Kumakura by using inherently any kind of memory for testing, including the nonvolatile 
memory, because the memory test equipment, providing the test of the memory and control logic 
operability, mostly (by their purpose and application) is developed as an universal device for 
testing of the different kinds of integrated memory circuits, logically including the nonvolatile 
memory. 

Referring to claim 9, the device by Mullarkey et al. Includes the "memory array 12", 
"control means 16" and "test mode 20" (column 3, lines 40-43), Mullarkey does not explicitly 
teach and point out to the external test control, but teaches to use a control circuit 16, a test mode 
20 and appropriate memory array (inherently internal) 12, including a plurality of "memory cells 
22" (column 3, line 49), provided for operating the memory device 10 in a test regime. 

Kumakura at el. teaches the test control means including "operation logic circuit 3", 
"command register 2" (column 6, lines 61, 62), "test cell 19", "switching circuit 7" (column 6, 
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line 64), "timing generating circuit 10", "erasure source control circuit 18" (column 7, line 8), 
and other analogous means presented in the applicant's claims. Also, it is well known that some 
integrated circuits do not contain the test control device (except for specific integrated circuit 
particularly intended, e.g. for memory testing devices). 

Accordingly, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Mullarkey with the teaching of Kumakura by using the 
test control device as a testing equipment, because mostly the test control devices are external 
apparatus, and it is well known and obvious, that test control devices can include the circuit for 
simulating the internal memory array in order to provide maximally efficient test of the internal 
memory operability. Simulation allows for system operation observation prior to commitment to 
hardware so as to save costs. 

Claims 10, 1 1 depend from respective claim 9 hence inherit the rejection in claim 9. 
Also, claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mullarkey et al. 
(US 5,732,033) in further view of Russ et al. 'Non-intrusive built-in self-test for FPGA and 
MCM applications;'IEEE; page(s): 480 - 485; 8-10 Aug. 1995. 

Mullarkey teaches to use the input/output circuits 18 (column 3, lines 40, 41) and 
contacts (e.g. contact 99 /see column 8, line 32 and Fig.6/) for connections. Additionally, it is 
well known that the integrated circuits and/or electrical/electronic devices can be provided with 
the contacts or connector for detachable connection, for instance, by a socket. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify or simply to use Mullarkey ! s input/output circuit and/or contacts/connectors for 
connection, because one of ordinary skill in the art with the teaching of Mullarkey by including 
use the detachable connection (e.g. connector) for electrical connection of the external electronic 
components (e.g. semiconductor substrate) to, for example, PCB and/or test control unit in order 
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to provide sufficient universality of the test equipment. Russ et al. teaches to use the 
input/output circuits in, e.g., Fig. 2. 

3,3 Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mullarkey et al. 
(US 5,732,033) in view of Russ et al. 'Non-intrusive built-in self-test for FPGA and MCM 
applications;TEEE; page(s): 480 - 485; 8-10 Aug. 1995 in further view of Kumakura et al. (US 
5,566,386). 

Mullarkey et al. teaches, that the memory device comprises the circuit for simulating the 
memory array and the circuit for simulating the control logic circuit integrated into test device 
("invention provides an arrangement for rapidly equilibrating the paired digit lines of the 
memory array of a semiconductor memory device, such as a dynamic random access memory 
device", e.g., see column 9, lines 20-24), during testing of the memory device. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify or simply to use Mullarkey's integrated means, because one of ordinary skill in 
the art with the teaching of Mullarkey by including circuit for simulating the internal memory 
array and the circuit for simulating the control logic circuit into test device, that is mostly the 
regular procedure for internal memory array test providing the efficient memory test result. 
Referring claims 12, 13, Mullarkey et al. teaches, that the memory device comprises the circuit 
for simulating the memory array. Mullarkey et al. does not limit and/or explicitly point out the 
memory array location, inherently teaching to use any and all possible locations of the memory 
array. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify or simply to use Mullarkey's memory array, for example, as 
an external, because one of ordinary skill in the art with the teaching of Mullarkey by including 
circuit for simulating the internal memory array into test device, that is mostly the regular 



Application/Control Number: 09/823,926 Page 7 of 9 

Art Unit: 2133 

procedure for internal memory array test providing the efficient memory test result by external 
memory array, located into the test equipment. 

3.4 Claims 14, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mullarkey 
et al. (US 5,732,033) in view of Russ et ah 'Non-intrusive built-in self-test for FPGA and 
MCM applications;'IEEE; page(s): 480 - 485; 8-10 Aug. 1995 in further view of Kumakura et 
al. (US 5,566,386). 

According to claim 14, Kumakura et al. teaches to operate (simulate) the test control 
means including "operation logic circuit 3" 1 , "command register 2" " (column 6, lines 61, 62), 
"test cell 19", "switching circuit 7" (column 6, line 64), "timing generating circuit 9", "erasure 
source control circuit 18" " (column 7, line 8), and other analogous means presented in the 
applicant's claims. 

Kumakura does not explicitly teach and point out to the external location of any or some 
means, inherently teaching to use a control circuit 16, a test mode 20 and appropriate memory 
array (inherently internal) 12, including a plurality of memory cells 22, for operating the memory 
device 10 in a test regime. 

Accordingly, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Kumakura with the teaching of by using the external 
location of any/some means for memory test, because it is obvious and well known, that the 
procedure for most tests and particularly for memory test control apparatus includes steps of 
simulating the circuits, performing the test, and observing interactions and results, considering 
the purpose of the testing equipment. 

Referring to claim 15, Kumakura et al. teaches to operate (simulate) the test control 
means including "operation logic circuit 3", "command register 2", "test cell 19", "switching 
circuit 7", "timing generating circuit 9", "erasure source control circuit 18", and other analogous 
means presented in the applicant's claims. Kumakura does not explicitly teach and point out to 
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the external location of any or some means, inherently teaching to use a "control circuit 16", "a 
test mode 20" and appropriate "memory array (inherently internal) 12", including a plurality of 
"memory cells 22", for the memory device 10 in a test regime. 

Accordingly, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Kumakura with the teaching of by using the external 
location of any/some means for memory test, because it is well known and follows from the IC 
technology ideology, that in order to increase degree of IC's integration and universality they do 
not include the test circuits (except some specific IC), and obviously such means for memory test 
have to be externally located into test apparatus 

3.5 Claims 1-5 are similar to claims 6-15, and are rejected based on the same rationale 
thereof 

Conclusion 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks, Washington, D.C. 20231 
or faxed to: (703) 872-9306 for all formal communications. 

Hand-delivered responses should be brought to Customer Services, 220 20 th Street S., 
Crystal Plaza II, Lobby, Room 1B03, Arlington, VA 22202. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Guy J. Lamarre, P.E., whose telephone number is (571) 272- 
3826. The examiner can normally be reached on Monday to Friday from 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert De Cady, can be reached at (571) 272-3819. 

Information regarding the status of an application may also be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Guy J. Lamarre, P.E 
Primary Examiner 
6/13/2005 



